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r & * a te j 

a . i*wcit«*nr^«ott. ± e » tts a . E 

j$ ?i £ J: S SB i* © H ?i * J £> 4 . *-C<3. 0*4 
tfilSitSMSt. -e©fitiattf$#*ffit4r3lff 
S # . (i«S-fe5tft*n4) 
4 @ IK U T SI S tt fi£ 5} % » 4 58 91 » di a 1± . ft HS ffi 

raa© + t-fci<)Sa'S:bfflfc3ftT^5. a •» i 
* w ic t± . # « a © ffi v> ® fl c « a « . » si ta as a 

*>« ffl ^ 5. ft , ^(JfCB^SfltliJ^Ufl 
(JSHiUtt. * , is it * * \* V , 7*3-*, 

ir h yij^tfflk^fti*'. EE (91 M E > K 1 A> * 
■9- > (BTn-^ + t^tl^. } 4<f ISht^ 

0 * o ft *< . SttfflHSS'?>ffil3n<i: < ttofc. 
i'fcoTtit. * « tt . *JEtt*»6h'J*nn7 
A, * a x # 7 (ItfiCCi. F-CC« F, . 
- AS * F - 1 1 3) JfSaUTftftJhte* 1 



acatgacjiasftiADf;-; k © - ? * 
z . ?■ y a • is » © « s s> 4 n 

«©ea*st4esia«tiTiist4. 7* 
nt^yi*ii, 7 * * 'j»icti^«fiT8 

ai:eft^ftTT^^->yiC<£4i!l', a « © 1 0 0 
4 fc » , e^ttSS^^ftl/T. 7^***v^v* 

* © & w ( # fe ) * ! i*3n5. bp*,. ;n6<oftS 
SaSli. Jd*S. JtS«i§ME©ffiffllcJ:oT, 

C«)i V^SSi^Aof ;^ K * «I Hi * 4 
j£ fc b T . ffi*J:0)-3!«fcLT. ^ * * 7 . fff 8S 

x * , 7-teh7*k-*ffl^4ff8f<e£a*%A.&ft 

TKi.'cn^n, n-'S + ^V, 7-fehVtt 

AfofflaajgfSEauTifBi^n. - as e t± & ant a> 

6 n --vtfyiiJSaTHi. 



(S. Temp-Be: J. Am. Oil 
Chem. Soc. , 5 3 , 32 (1976) } . 

c n a: 5 ~ 7 o*c-c©^5»aajH»K:43i/NTaai 

^Cta*iS?0{S. Temple, et a 1 : 
J. Am. Oil Chem. Soc., 5 5 , 
5 8 7 ( 1 9 7 8) } * m it © ^ 'J v H ** 2 L, ^ fc 

SitatL-Tii, sts©fflaiffi*ffl*6fc-t*. * 

t ft s ft t ^ 4 . ) ti»a«5raa***fflacR 
tbhtii). a & a ? & . »&© a as «©*••?© 

tfLftii tctoastWKSSiSttHS^'fefflaii-* 
t © r- s> 6 . 

» f -s c k *» n is e f? * *> ft t ^ 4 * m t. u r . ¥ 
? 7 * I « M e ffl 4 7r ft a* * 4 . r X9 * v 




r^flj'iisiuo k t * m n ja j 

JK ± © J: 5 E . ft3R*»6l£<ffl^6ftT^&n- 
/s^t>-7E«SSft4ffl*SaiJEJ:4S««ttaS(±. 
k<Ed D D al»«©taai-f>SIE*fflSftT^4*«. 

Rest ib si a a* * * . 

(a) -iK»»jj*««t». is)8an©ft??i 
n«>nii/«'«***T»'iiiuti*^ % 

»IHt, Jift # A . SftK. BSfe. IIS4 & 3? © « £! 

Ili'iiltii. 
( B ) Sa©aiaaiREJ;4Hi5x*Jl' i ¥-©li* 
. § W % © % * <t . SSIcSSffflWISSI 

91 fi © ffi (6 W. it © ra m V h *> . 
(c) aj*©ttKa»fcb«M*s<. ti S # si a a f 

iai4^©s«©saaa**a^©r-. su & a * a 

t d ) m m t§ © »4 a a* * s < * o * t < . a a a t 

< EH#tt : F»®*«»* , ttas«i1 , KfflAL*t 
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< m & « * > 

®r?$i;j:0 : iSeS5!?CO a CJ:45?«S«l©«[tJJ 
:Rajaraman, K. , Narayanan 

,S.,et al. : Indian Food 
Ind. , 3. , 48 (1984) 

© rassco. \z x a m as r- » fc k ? * a a ■> a 
© n tt t «s a j 

:Lis-t, G. R - , Friedrich, 

J.P.,et al.:J.Ara.Oil 

C h e m . S o c . , 6_i . 1 8 4 9 (19 8 4) 

:8aiE2, 3t«*6:ft»I*. 4_8 . 862 
( 1 9 8 4) 

@ ru^vfflooiBBffco, tt as j 

:Coppella, S. , Barton, P. : 
Prepr. Pap. - Am. Chem. 
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el Chem., 3_0 , 



1 9 5 ( 1 9 8 5 ) 

( ft if ta m > 

H.UB49 - B 2 8 0 6 f 

© rsi!att^*»?)*ra«5H*#»it4^aj 

ftll8 5 7 - 1 4 5 1 9 5 ? 

© r a si a> e> © & bi © ti as # & a j 

ftBHBg 6 0 - 1 2 7 3 9 7 # 

<a> r»»tt*Hfe*o«aaj 

6 0 - 1 7 6 5 6 3 ^ 
© riai>60*of/'-( K%£tsBtR©33® 

ga j 

HI9K 6 0 - 2 0 7 5 6 7 f 

u«>i 4 ** *. . aseeasai*%tfiass!«i:t4 
jftii. s5ESB**^scft*ar*>o-ea:ft<. 
< crK(t^*4Sitti»ii6. « ^ a 8? 14 at » 
^nib^pi (ami) tt«H«e*flb. 

31 ffl <b K tt B K * # ft to * 4 * K ft ^ K £. * J * o 
fc . 



ki ± tt , i3i«?iasa©«au/ia!fissaT«,o, 
*ss«wi±. 5t r , a-iccwi^ftaffiisa^w 
a, i; * * * 1 W * 4 • 

*«Sft*n?-,'-f' HT»«7^**ty^^S 
SCaasi/il tt4««'E''^tS£*J: D, IX © 
J:^ftm*Mft«a5aH**1?ffiUT^4. SP *> . fiff 

* « •& «. tt . an a © ( a i ~ ( d j © b * s * o . 

^tiiof K * fl* 4 C fc tt . IS! OSfitff 
ft 5 ft » . tCM'lltSftTHft. C © J: 5 

f> . SB. &&ftfc-©#fe?SfeSlfcbT«S3CE 
^ITfflt^Itit^llil 1 , Ui'l. ft sE tt 7 
**ytt»«CJ:0. K <fc t r 7 X * •> > K $L tt L T 

u * » & t= « . fe£fcu-c©»«a»*ton: c 
n*sisiC!^n.«. fti^©stt©»rti-a:@i-*S(i** J 



t . fejggastuTwatiftfitt^ttssicR^sn 

It 7 A * * 's * V fitti '> tt < * f8 ft 9K 

u fc *< -> x > *#iii»tittt, ± is © i 5 ft 
esssRt ots & ft «tt KftsftfcT 
x ^ * * v#- >■* K m o s ■ c tt as * 5 

r p=i a 4 s? « t * * a j 

* H « E « tt , ^*Kti.fc9B&attJ$#££SWlC 
»ttttaj-r*^«Go^THf3St4^%S«fcUT 

- « * F - 1 1) CStKflb, Cil^MfflUT 

jgattdjfttfft^ctcto. ±iatiassB*»fc 

1-4*S©ffl^lCfiES]bfct)©T-*4. 

? y » . «e * e> # js » . ?-•?-&£■©&!«£ u 
r . s> * ^ tt m * «i <t iff s, © j. - a >/ « « & 9i 
ee< s^6ftT^4^. »as#stssiifcL-c«m 
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7**n*#v*. 3&5*«l«8a>*>©Jlii8'ttJSa© 

m ft ft $t® m n l x m ^ tz m & . ®.<»*.'>tc®®z 

ffiSiSI (1. 48/cc at 25-C)©fc«> 

S ^ *> ft © «? # ( » a; ft ) *Sf 4f IS ft 

aiRW^Mtt an*.. iaeg#-gSfl:J*&*< 

n n * y 7**o^?ytS««C»Ht<!|ia 

as k a * a a a © S9 ib * * (a) %*jt«E»su 

* O * * > E « 1 . 3i/100gSR (at 
25t) tiOKSLt, MJ^nat^M 
n a # v K tt 0 . lg/100gba>8*(at 
2 5 "C ) b 4 H . 
®<E*Ol«**ttK it * . ttS (0. 4 2 c p . 
at 2 6t) «i«Jj4«**^ { 1 fl 

dyne/cm at 2 5t) flt, @*Sfi 
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*©fflgfi*?ii<&igu j ?'T<, « a & 8 % a » 

4CC4iiIffiT-ti. * © S . » ffi © bU ■ & © 

& a x m © si w <k a< *j «g t * o . sxikku 

M * £ ffl 63 IB .6 (C) 11)4811114. 

@SiS4'h i ;i'tJnM]7*tD^y (47. 6 
•C) J: 0 t> £ 6> E (6 < (23. 8-C) . jSffg® 
4<«Siai2T-i6oT, aSfflOS!' IttiSSHT 
X S> 0 . J»E*rL,T»ISft«!«*lS9ffiA.4. 

<3>&S8K:BT.5»SSa<'h<S< (34. 5 c a 1 / g 

« j«i a s ) . jisie b*s^ (i. 08kg/c 

m » at 25-C)©T-.fittliSffm.)S!«* J 
IP H E 8 A X S> 0 . SSje3Hfa©EET4**.iU 

<-csffc. t£«aaiuj:a»iiia©fii 
is?: a IB) iiaisn^. 

® $ ± ffi *« IS < . i* © J: 5 4 »J IB X .6 (B) © 5S a 8 
i <D i- E 4' ^ I t t 6 . 
( -M * « tt : £ < «5 fflHi A* ft < . 31 * t> J: « 

* © (S I* * J ft ^ « w r- ft < . r -t s y * * ? y - 

JI/*©pT«ttSff)CaS«Dt4k. * © & £ 91 & E 

J5ur*ft«>© 31 & 9. <£ < t t i i 



•5 S& * * * . 

(a) (6Stt: 8i » T Stt * s 'h 3 < . A # ^ © 
SB W « « t a, £ ft (>•> . *s©HSiiSi»*ta^ 

(American Conference 
of Governmental Indust 
rial Hysienists) CJ;48*» 
§afit)n--N#-^y*si 00 p p m T- * -6 © E 
MIT, H)#aD*;7*-*oy#vttI»# 
7XT-*41 000ppm ( 25 31 * 0 . 1 % ) t 
O t H 4 . 

• ( A ) $ £ tt : S^rJM ^fttlSHSlCt 

m ± © J: 3 E h ') ^noty7**D>i^ytt. 

a tt; s & t u r . 3SftT(5nft^tt*«a^--5«!iS 
t*4 : t*isigs n/s. * c r- . c omnzmm 

L- T » & © <fc 3 ft * « © J: 9 Jl§ 3 tt fiS # © a Hi # It 
i* k * a ^ y -i" K©SSftma%BB»l/fct>©-e* 
4 . 

#ff*SltJ;nt4»l!8Btt, S «S » J: 0 Si 



iSttfiEfl%a«*4llg©»aiJSI«Eh y * a o * y 

o flg i-s js ft © a a # si a x $> * . c © js w a , * 

»©S*fc4 4«fS56Wi?. t- y ? n n ^ y 7 ;u * 
> © "* t 4 ± IB © # tt »* -E- © * * & * t ft -3 X ^ 4 

t; -7 )\, * v ^ ? v zmm t it stfjis.ftmm®* 
» /t « . aaiwi»sis»«risa»iai; j: os 

« # X fi£ # *§ . 7^H>f>«:S(iiB^ 
■fKfc*ffl*«»ffii:LT0«l,. £ K i§ ft f£ # f§ 

y -C K*aifaf*J:^EUfcCk*»a4:f**a 
f ; -f Hffl£gtl!iia-C$4. £ © S5 2 JS W a . Btj 
E»l«W©iSa%*i)fflU/tm*Mft*D^y^ K 
«5«SiiiiSC-3V>T©j6flT-«4. 

* « Bfl § a . K ib © j: o e . ? S9 a *> e> * s s ft 
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#n^./-i'Kftiia3?-?"W3?ftjl«>* : 5*>-. *• ') ? 

w*;7A>*a*fy* t * a *<'-i k ft ® m * * 

© 8i a a* # * c e ^ c . v^ck 
ft ^ *» 6 . a^ictt, % a # si * ff ft 

hi;i'nn^/'7;u^ap(^>i±, Hfl IB <0 «t "5 
It . * © f» jA *» 2 3 . 8 r fc # « E ffi < . COSB 

flltin. c © ft *> . m%#M&K. * 0 * ° * ' 

o-iSisutttToatrt, a k * n * j 4 
k © + k a . r^Mty?y«<e*5fi)toft8 
©***«icl¥ffiur^4cki:ftoft. L, *> fa 

•5 © "C . ft EB 1/ fc * a ?■ ; -f K % ft ): A « .°» ffl C « 
ffibTiJiT-M. * ft , h«;*nn*,»7** 
a^*y©*^©SiiS14ICJ:0. 7ovifX(DiiR 
ffiSJfeSST-**.;:©/!*. H ? o n t ; 7 * 



2 0 tJifi^SofclSCioT^. 

8 SB l 0 tt . aflti:S*ii!l£*#ttf4#*t*i l 

, ^fflTacmiaga i 2ft{SA.ft§Wfj£#s»? 

« 1 iffl±8|5ll»tffcB««»S»«©«»«14 
fc ft tt . BK, * © # tt « X l © ± SB * ft tt f SI 
8BICttttfci8M*"*fflm!iil/8l517fcA>£ft-&. 
IB r§ tg # X ffi S! Hi L SB 1 7 tt St <t U ft S m if * « © 

mm a 1 5&t/*in;iSbtis«ftfci!BB 

1 6 *> *> ft 0 , *©JfeiSKttS»®iHISn«|52 0 

taissftT^.&. 0 * x as w e £ tt a fln «s £ a 

1 2ftffiXftgWl*#i&Kj«a> l =.ia»iS#ft3lft3 
*4»ft«l 3 t^i<Ott, SWfc SB l 3 ft # tt *S 
1 lCTSBESStfEaSSMEJBldtb. * © H H ft 

s m © * & j= ^is^asicgaisshfcis* 

-CJDSST.&c:k* J T-S-5=t^lcbfcS*«i 8 ft Jo 
|gf 1 2tlTlA.fc«s£t:«toT«t), -eco^ 
it SB 1 3©TSBKttSSfiS»lHlJS8Bl 9 *« ff? fiS S ft 
r ^ 4 . iSi 0 + 3 0 tt . siiiBSfcwis©*©** 
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#n**ytt8!«fcbT»0jgLteffl*'WSIIi:ftO 
m Sf M T- S> * . 

S»*SltJ:nt4S3|l|tt, *. tf. . *> E , 
* * 7 5 . -C-tHf75ftir©¥SaSS«r»^Uftfe© 
ft . IMICTH#tiD«;7**o^y«)»(|t 

<fcbftfc©ica«s-a-. 7 7-**tyf v%sti* 

n^y-< KfcSB3tfft8»i£ 

ft # ft « . S&IMJ>K#i3»8t*8l!.6 (23. 8 

t: ) u ± i= fti ft u r . i8i<fxs»*t. r x * * 

& tt U . Stt»1t*»ffl*30-fKtt*tt»*tt© 
5SW*EKIl#<tbftlSJS«a©l6WC**. 

r^jae? j 



a»4ft»©t-^t?«>5. 

* ft . SBt@)ISSB2 0ttfl1II5iS!«^XtiaSiiJU 

BB7©»m«6©5feMKa*s«)asftfct)©-e*4 
a* . cntt, ^fi]^a2i%«xftfSftai22k. 

T- & 5 . SOI3»fflSB2 1«:«A.ftffiftfiB2 2k^ 
5 © tt . H 9 X ft M «> « 6 . »*'S2 4%ffiJajt(c 

it is » be u . *©«tas»*S2 4©^*(cjs*^ 

y 72 5fcftSl8S2 6i: 'ft tttt E. * © ft 

*S2 4©-gB%fatt©fg<fcsii2 2 ic }f a l t ft 

SJ8SBftflllSUT^-&. (S). 0*2 8 tt 
« X- S) 4 . 

* m m tt . «s k tf . ± 12 © J: ^ e « m 3 ft ft $ a 
a (st si a ft « ffl u . «tt»*eM;*ao*y'7A' 

tD^yiffll>T, 3e«8«8J:O.I!SSttl£#ftfflffl 
&nt *h*«itftl - ¥ SS $ *> €> H 'J 
? n n * V 7A.*o^y%a»KlT165«»S 
» fl£ ft 13 . :iii>5IC7^Mf n$SU 
ftttJB■C•&t^*^f•y-t■ KibTiilit4J;iCb 
ft A a ^ y -C K © £ £ tt « S T- * i 4 . 
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JfttS*fiEE8t4!:. X Zf > SMC. * * 7 
5. ^*1f75fc^©¥Sa*il*i»i&bfc<{)©£. « 

s*if3fe^ffi<oieco«:<^*mr. i- ? o a * 
/^/^n^ycoSSfcfbUfc'bOEtt-SSS* 

^ y -f K*8jB*«fcBK« (SMfiS^SfBffl) * 
ffl 4 . IC . tfllMftSM*. 89 13 - IBS 

« a « k *» w * . on, a »'* ss»«%*^a5 
i 4 c a ft r . * u o # it c i i © 4 *> e m t u 
jR{bS5i3rt»cffl*J:^K«itg-r4. s sub as 

(23. 8lC)JJl±©2 5t:*»e>3 0lC©3H»E 

io a £ ft . aKlis'nr^i. * © fc » . SfiS 

1 7 *> <& $ Hi « 1 6%jioT?f>illg{i2 i % « A. fc 

jirntaii/. «Nbsi2 2©TasEStte>ftfc» 
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<biS«B«SI52 3 CBiHt&. 

- -n . S « « 1 l 3rtt2 5«4> 

e,3 o-ccojiBaKiiDfflsiisw^s^a^bbTS 

« 0 fc $ , «ofc}S«fiSSt8«:*<0**SHb®l 3 
© J£ SB C ffl D . Ta?©SKflc»IHHail9<tO[Elffi! 

sjis, ^aigiffi^nfcSHfiesffltt. *r « ?s « e 

iittlllCJliTtS«SnT*6f, 3 n -f K 

ttiUtt»*tt6Dr^#**yf-v*3eSUfcttffit? 
< sum i > 

c ft tt . h 'j #oDt;7**o>#y<DSII: 
0T©«rS4iBS*WiSWttEol,\TS«' , <41W©IS 
« T? fc 4 . 

JS 8 i* & . S»lftAtf4>6ftl o s **n? 
tin jDBt;7*to^y, i>x 
^ ju x - x . i*'/'-JU*J:t/n-^#*>'Srtfi 

&®mt ufcv y^^u-»asicffiufc. 
43o», inn. 8 a* w a m * it . * ft -e ft © tt 
as * . aai&ottttfcfctRufc. *©»*«. * i 
ic^Lfc. fcfcu. aaa^ii ( » & ft a a ) / ( » 



JKS£««©0S*41S*) TSbl, » u % © tt « tt tt 

itiaiacift. <s , iuaKT^Tun-^ 
u - x a * i/ - * ic r * m m * ft m • m m u . nm 

m 2 © f > 7 E « I, fc . »lE*«>ft4J:3E. 
AS © i§ !« E it r h »JDBt;7**ni^y* 
affiSiSfcufciis. 

©5fcEttaJ¥*«fflW«E3lljB1-4Ci:Vffi»e>ft 
5. U 4 E . * © ft M tt 88 < . tt ill © S ff! tt A* 

* « <s ft 4 . c ft e> © a * a . n?oot;7* 

*>*;*:§<, *>-?1SgjSi:ig]KMaiB1$a«fc4<:fc** 
I T l> 4 . 



— 524 — 



< n m w 2 > 

%ffl^5IWeSISt4ft<i;^ft. H IS M 1 C * ^ 
T»€>nfc&»ffi«l©3£, M-I^nn^y?* 
*o>*:/£.£tfn-^*-!>-y-eaa;LfcSC*4* 
SO 1 . tt*4<£©0-*n*:/*-JE*i,. 5£ © JS 

fc . 

T tt t> *> . 5 36 0 1 g . * J: « # N a , 
SO. t7»-$t(!)«ftS^i6 6*iEAl, A 
»f TS»lTff^t*5i (1. 5cm) ± 
K . fffflbfciSttKJigfcflnA. T-fch-v-SfA 
(0. lH + yv^^nSfflTlOOml 

/t . a*t« 2cst. ^isfjiio. bi s © a 

ffi tc *t U T tt . h !i#DDt/7Ji'^o^^yo!) 
i* . S2 id, J-inf VKMLTtt. n-'s 

e> n , 3 i f H n n ? ; 7 ji/t o > ^ y t 
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* 2 : St*4*© 0 




v © s a tt ts 




fl - * 
( m 


n ^ v $ fi 

g / k g ) 


h H d n t ; 
7 A> * n ^ ? y 


5 


2 0.0 


n - # V 


9 


10.0 




12 6.0 



< 31 it 01 3 > 

© a ^ . <r * © a ^ . awn. * 5 , *> * <& a? © 
1?. *A'3©36*.fco'{:^<j%;:u©£*« 

y*i!Bi«ki,fty »#xu-iiii ( 2 s? w } 
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Reference No. 6 

JP H02-255771 A 

[Problems to be Solved by the Invention] 

As described above, although widely used conventional 
solvent extraction with a liquid solvent as exemplified by 
n-hexane is often used for extraction and separation purposes 
particularly in the food-related industry, it involves the 
problems shown below. 

(A) The solvent strength is generally too high and unwanted 
components structurally similar to a desired product are also 
extracted, so that additional purification steps such as 
degumming, deacidif ication, decoloring and/or deodorizing are 
required as post-treatment. 

(B) Additional energy is required for distillation recovery 
of the solvent, the resulting product will receive thermal 
deterioration, and the content of harmful solvent remaining in 
the final product should be reduced to an extremely low level. 

(C) Some contrivance is required for pre -treatment and to 
design an extraction system due to a relatively high solvent 
viscosity resulting in low mass transfer rates and slow solvent 
penetration into source materials. 

(D) The extraction phase tends to be highly viscous and is 
likely to cause contamination of the extract with extraction 
residues, particularly contaminants such as solid particles. 

To overcome the problems listed above, many experimental 
studies have been recently conducted to use a supercritical 
fluid as an extraction solvent, and patent applications have 
also been filed. 

(Study Reports) 
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(1) "Natural product extraction with liquid and supercritical 
C0 2 " 

Rajarman, K. , Narayanan, S. , et al.: Indian Food Ind. , 3, 
48 (1984) 

( 2 ) "Properties and treatment of corn oil obtained by extraction 
with supercritical C0 2 " 

List, G. R. , Friedrich, J. P. , et al. : J. Am. Oil Chem. Soc. , 
61, 1849 (1984) 

(3) "Vegetable oil extraction with supercritical C0 2 " 
Masayuki Taniguchi, Toshifumi Tsuji, et al. : Journal of 

Chemical Engineering of Japan, 48, 862 (1984) 

(4) "Supercritical C0 2 extraction of lemon oil" 
Coppella, S., Barton, P.: Prepr. Pap. -Am. Chem. Soc, Div. 

Fuel Chem., 30, 195 (1985) 

(Patent Applications) 

(a) "Method for deodorizing fats and oils" 

JP S49-52806 A 

(b) "Method for isolating active substances from plant 
materials" 

JP S57-145195 A 

(c) "Method for extracting and separating fats or oils from 
seeds and fruits" 

JP S60-127397 A 

(d) "Method for preparing hydrophobic edible dyes" 

JP S60-176563 A 

(e) "Apparatus for preparing carotenoid-containing lipids from 
algae" 

JP S60-207567 A 

However, such a method using a supercritical fluid as an 
extraction solvent has been disadvantageous in that it involves 
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difficulties in its practical use, not only because it requires 
high-pressure equipment, but also because it ensures high 
selectivity but provides absolutely insufficient dissolution 
(extraction) particularly when carbon dioxide is used as a 
solvent . 
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